Prelamin A accumulation in endothelial cells induces premature senescence and functional impairment.
Defects in lamin A maturation result in premature aging syndromes and severe atherosclerosis as observed in the Hutchinson-Gilford Progeria Syndrome. In age-related atherosclerosis, several features of cellular senescence have been characterized in endothelial cells including telomere shortening and increased oxidative stress. However, to date, very little is known about lamin A alterations in these cells. To study lamin A-related senescence and its consequences in the activation status of primary endothelial cells. Healthy primary endothelial cells and progenitors issued from human umbilical vein or cord blood were used. Lamin A defects were induced by protease inhibitor (Atazanavir) treatment for 48 h. We show that protease inhibitor treatment leads to the accumulation of farnesylated prelamin A, inducing nuclear shape abnormalities and premature senescence in both differentiated and progenitor endothelial cells. ICAM-1-dependent activation and monocytes adhesion was increased in mature endothelial cells. In parallel, the ability to generate microvascular networks in matrigel was decreased for endothelial progenitors. The effects of protease inhibitor treatment on nuclear shapes were reversed when cells were treated in combination with Pravastatin and Zoledronate in both mature and progenitor endothelial cells. Reversion was also demonstrated with a morpholino antisense-oligonucleotide targeting lamin A-specific splice site. This study shows that protease inhibitor treatment reproduces premature senescence due to lamin A defects in primary endothelial cells and progenitors after 48 h exposure. The cells used were non-aged as extracted from cord blood or umbilical vein, allowing one to consider that other senescence pathways were not activated and that the observed alterations were specific of prelamin A accumulation. Both mature endothelial cells and precursors were sensitive to prelamin accumulation and thus, could be used in the future as a valuable model to test different approaches aimed at specifically reversing lamin A-related cells senescence.